The 
Introduction
Most practitioners like simple models. The valuation of stocks and equity markets, however, does not seem to lend itself to such models. But hope springs eternal and simple frameworks like the Fed model give investors hope. Some investors are lead to believe that by simply comparing two numbers, earnings yields and bond yields, they can easily determine whether the stock market is mispriced. Even worse, some are even lead to believe that such a simple comparison is the shortcut to abnormal returns.
A good model has to meet two conditions. First, it must follow from a solid theoretical framework; and second, it must be validated by the data. A third condition, simplicity, is essential if the model is to be adopted and widely used by practitioners. A case in point is the CAPM, the standard model used to estimate required returns on equity, which is simple, follows neatly from a theory of utility maximization, and is to a large extent supported by the data. 1 However, a simple model that has questionable theoretical underpinnings and little empirical support is simplistic rather than simple. And when such model is widely used by practitioners it becomes dangerous, not just simplistic. The evidence from 20 countries reported in this article leads to the conclusion that the Fed model belongs to this category. * I would like to thank Fernando Alvarez, Mark Kritzman, Ignacio Peña, and participants of the seminar at State Street for their comments. Alfred Prada and Lydia Nikolova provided valuable research assistance. The views expressed below and any errors that may remain are entirely my own. 1 The empirical evidence on the CAPM is mixed, to be sure. Fama and French (2003) provide an overview and assessment of the last 40 years of evidence and controversy on this model.
The main arguments in this article can be briefly summarized as follows. First, the Fed model is flawed, or at least implausible, from a theoretical standpoint. Second, the evidence based on forward P/Es lends very little support to the model: Deviations from the proposed equilibrium are substantial; earnings yields and bond yields are cointegrated in just 2 of 20 countries; and P/Es outperform the Fed model as a tool to forecast real stock returns in 18 of 20 countries. Third, the evidence based on trailing P/Es casts even further doubts about the empirical merits of the Fed model. Asness (2003) argues that although the Fed model fails as a normative model of how stock prices should be set, it does work as a descriptive tool of how stock prices are actually set.
Put differently, he argues that the Fed model may be a good behavioral description, but not a rational explanation, of stock market prices. The findings in this article show that the Fed model is a failure both as a normative and as a positive model of stock prices.
Section 2 of this article discusses the pros and cons of the Fed model and evaluates its overall plausibility. Section 3 reports evidence from 20 countries that seriously questions the empirical validity of this model. Section 4 reports longer-term evidence from the same countries that casts further doubts on the empirical merits of the model. Finally, section 5 makes an assessment.
The Bad: The Plausibility of the Fed Model
Many analysts, portfolio managers, and financial commentators often (explicitly or implicitly) assume a negative relationship between the stock market's P/E ratio and the level of interest rates. In this view, high P/E ratios may not necessarily suggest an expensive stock market if prevailing interest rates are low. The Fed model is the best-known and most widelyused "formalization" of this argument.
The Model
The Fed model posits an equality between the forward earnings yield of the stock market (E/P) and the 10-year government bond yield (Y); that is,
The forward earnings yield of the stock market is simply the inverse of the market's forward P/E and is based on consensus earnings expected for the 12 months ahead. The idea behind (1) is that when E/P>Y, stocks yield more than bonds and are therefore relatively more attractive;
conversely, when E/P<Y, stocks yield less than bonds and are therefore relatively less attractive.
Whatever its origins, the inverse relationship between the stock market (forward or trailing) P/E ratio and the yield on government bonds is widely used by practitioners. To illustrate, a recent Goldman Sachs report states that "… P/E multiples range widely over time depending on the level of interest rates, inflation, etc." 3 Furthermore, any statement that justifies high P/E ratios with the existence of prevailing low interest rates, or that assesses the valuation of the stock market by comparing earnings yields and bond yields, is essentially using the Fed model. 
Theory and Problems
As argued above, the Fed model is based on the competitive-assets argument, which in turn is based on the idea that stocks and bonds are comparable assets. However implausible this idea may sound from the start, it turns out to be the case that, were the Fed model to be formally considered a special case of a standard equity valuation framework, this is what must be assumed.
In other words, the Fed model can be thought of as following from the dividend discount model (DDM), but only after imposing several strong (and implausible) assumptions on it.
The constant-growth version of the DDM is given by
where P and D denote the current price and dividend, G the expected long-term growth in dividends, R f the risk-free rate (usually the yield on 10-year notes), and RP the risk premium.
Beginning from (3), dividing both sides by forward earnings (E), and assuming 1) that all earnings are paid out as dividends and therefore D⋅(1+G)=E; 2) that dividends are not expected to grow in the long term and therefore G=0; and 3) that investors require no more return from stocks than from bonds and therefore RP=0, we obtain P/E=1/R f , which is precisely the Fed model. In other words, buy these three assumptions, swallow hard, and you get a "simple" model to value the stock market -which is of course as valid as the assumptions that support it.
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The implausible assumptions underlying it, however, do not exhaust the problems of the Fed model. Asness (2003) argues the model erroneously compares a real magnitude (E/P) to a nominal one (Y). Earnings are a claim on the underlying assets of the corporate sector, which appreciate with inflation, and therefore the earnings yield is a real return; 8 the bond yield, in turn, is unambiguously a nominal return.
Similarly, Feinman (2005) argues that although inflation clearly affects bond yields, it
should not affect earnings yields. This is due to the fact that although stock prices are inversely related to the rate of inflation through R f , they are at the same time directly related to the rate of inflation through the expected growth of earnings (G). In other words, these two effects of inflation on prices should (approximately) offset each other and leave earnings yields unchanged.
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These arguments made by Asness (2003) and Feinman (2005) had been previously advanced by Modigliani and Cohn (1979) , who argue that when valuing stocks investors tend to make two types of inflation-induced errors: First, they capitalize real cash flows at nominal rates;
and second, they fail to recognize the gain stockholders obtain when inflation erodes the real value of fixed-income liabilities. Ritter and Warr (2002) call the first the capitalization rate error, the second the debt capital gain error, argue that the Fed model incurs in both, and report evidence showing that so do investors. Campbell and Vuolteenaho (2004) also find evidence consistent with the fact that investors misprice stocks because they suffer from money illusion.
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In order to account (and correct for) these and other problems, several variations of the Fed model have been proposed. These include comparing the forward earnings yield of the stock market to real government bond yields, yields on TIPS (Treasury Inflation-Protected Securities), government bond yields of different maturities, and corporate bonds yields. Other proposed variations of the model include the use of trailing earnings yields and smoothed (usually 10-year) 7 Siegel (2002) considers another possibility that would make the Fed model consistent with (3). He argues that, when inflation is an important factor, investors view the higher growth and risk of stocks (relative to bonds) as approximately offsetting each other. In that case, RP=G and expression (3) again yields P/E=1/R f . 8 Siegel (2002) argues that the earnings yield is a good estimate of long-term real stock returns. He notes that between 1871 and 2001 the earnings yield of 6.8% in the US exactly matches the real return on US equity during the same period. 9 Asness (2003) reports that between 1926 and 2001 inflation in the US has been almost an exact pass-through to nominal earnings. 10 As suggested by Asness (2003) , it is inconsistent to believe in the Fed model and at the same time that stocks are a good hedge against inflation. The second belief rests on the assumption that nominal earnings grow with inflation (leaving real earnings constant), which contradicts the assumptions underlying the Fed model. As the previous section makes clear, the Fed model is hard to defend on theoretical grounds; that is, as a normative model of how investors should set stock prices. However, it may still be the case that the model explains how investors actually do (as opposed to should) set stock prices. The evidence discussed in this section and the next reveals that not even this is actually the case.
A Brief Review
Most practitioners usually validate the Fed model with a chart similar to panel A of In fact, the correlation between E/P and Y is 0.75 between Jan/1968 and Jun/2005, -0.19 between Jan/1871 and Dec/1967, and only 0.10 over the whole Jan/1871-Jun/2005 period.
The widely touted empirical support for the Fed model, then, is based on carefully chosen and limited evidence. And the evidence is limited not only from a temporal perspective, as Exhibit 2 makes clear, but also from a cross-sectional perspective; as we will see below, the international evidence on the model is even more damning.
11 Bond yields of 2% and 1% imply, according to the model, P/E ratios of 50 and 100, respectively. 12 Put differently, the Fed model is typically used to assess stock prices, thus implying a causation that runs from the bond market to the stock market. This means that, given the level of interest rates, the model is used to obtain the equilibrium level of the stock market. This, in turn, effectively rules out mispricing in the bond market (as well as errors in analysts' expectations). On the other side of the fence, Asness (2000 Asness ( , 2003 and Salomons (2005) find that earnings yields and bond yields in the US are correlated but only after adjusting for the (timevarying) differential risk of stocks and bonds, measured by their standard deviation of returns.
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Both also find that, in the US, the earnings yield is a better predictor of real stock returns than the Fed model and conclude that this model is just a noisy proxy of earnings yields.
Studies on the Fed model from an international perspective are rather scarce. Contrary to most of the results reported below, Harasty and Roulet (2000) find that earnings, prices, and bond yields are cointegrated in the 9 countries they consider, over their relatively short sample periods. Koivu, Pennanen, and Ziemba (2005) also find that these three variables are cointegrated in the 3 countries they consider. Finally, Thomas (2005) plots earnings yields and bond yields in 10 countries and considers the (very limited) graphical analysis as supporting the Fed model.
Harris and Sánchez-Valle (2000 a,b) consider a variation of the Fed Model, the gilt-equity yield ratio (GEYR), defined as the ratio between the coupon yield on long government bonds and the dividend yield of the stock market. They find that in both the US and the UK the performance of the model varies depending on whether the underlying goal is explanatory power, forecasting accuracy, or trading profitability.
13 These results are consistent with those of Kane, Marcus, and Noh (1996) , who find that P/E ratios are strongly (and negatively) related to the volatility of stock returns. Durré and Giot (2004) consider 13 countries and find that earnings, stock prices, and bond yields are cointegrated in 9 of them. However, in none of these 9 countries bond yields are statistically significant in the cointegrating relationship, implying that they do not affect the longterm equilibrium level of the stock market. Gwilym et al (2004) consider 6 countries and find that earnings yields outperform the Fed model as a tool to predict real stock returns.
14 In short, then, the evidence supporting the Fed model is at best weak. The consensus seems to be that although bond yields may have a short-term impact on stock prices, they are irrelevant in the long-term equilibrium. In other words, stock prices are ultimately determined by valuation ratios such as P/E, not by inflation or interest rates. In the best-case scenario, then, the Fed model may be somewhat useful only as a (short-term) TAA tool.
Data and Preliminary Analysis
The Fed model as originally portrayed in the Humphrey-Hawkings Fed report mentioned above, or as originally published by I/B/E/S, also mentioned above, involves an equality between the forward earnings yield of the stock market and the 10-year government bond yield.
I/B/E/S has been compiling data on forward P/E ratios at the aggregate level since December, 1987, for several international stock markets. The price behavior of each of these markets can be summarized by several benchmark indices, and the results discussed in this section are based on the widely-used Morgan Stanley Capital International (MSCI) indices.
Exhibit 3 shows the 20 countries included in the analysis in the first column and the month in which the analysis begins for each country in the last column; data for all countries covers the period between that date and Jun/2005. The exhibit also shows, for all countries, the average (forward) earnings yield and average (10-year) government bond yield, the correlation between them, the difference between them, and a test statistic for the difference in means, all of them over each country's whole sample period. Exhibit A4 in the appendix shows graphs depicting (forward) earnings yields and bond yields for all countries over their own sample period.
14 Durré and Giot (2004) and Gwilym et al (2004) both find that bond yields do affect stock prices in the short term and conclude that the Fed model may have some value as a tool of (short-term) TAA.
Exhibit 3: Preliminary Analysis
This exhibit shows forward earnings yields (E/P), 10-year government bond yields (Y), and correlations between them (Rho), calculated between the beginning of data coverage (indicated in the last column) and As Exhibit 3 shows, the correlation between earnings yields and bond yields is quite high in many countries, and positive in all countries with only two exceptions, Austria and Japan.
Although these numbers seem to lend support to the Fed model, this is actually not quite the case; the Fed model does not posit just a correlation between earnings yields and bond yields but an equality between them. That is a much stronger requirement and one that cannot be tested by a simple analysis of correlations.
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Exhibit 3 also shows the difference between the mean earnings yield and the mean bond yield for all countries over their own sample period. The Fed model suggests that these two numbers should be not significantly different from each other. However, a test for the difference in means shows that (at the 5% significance level) this is not the case in 14 countries of the 20 considered. Furthermore, note that earnings yields and bond yields may be equal in means and still differ substantially from each other on a period-by-period basis, with differences in one direction canceling out in the average with equal differences in the opposite direction. For this reason, a more thorough analysis of the differences between earnings yields and bond yields is performed immediately below.
Valuation Gaps
Although the Fed model posits an equality between earnings yields and bond yields, Abbott (2000) suggests that the model is not intended to provide a precise valuation for the stock market. Rather, he argues that the model should be thought of as providing a "fair value range" with boundaries of ±10%. In other words, valuation gaps (relative departures from the equality) within the ±10% range are "reasonable" deviations that should not necessarily lead to short-term corrections in prices.
Exhibit 4 reports four valuation gaps that respond to the expressions
VG1 measures the average monthly gap between the earnings yield and the bond yield. The usefulness of this measure is limited given that a gap of, say, 200 basis points when bond yields hover around 2% implies a much larger deviation from equilibrium than when bond yields hover around 10%. 16 Therefore, VG2 measures the average monthly gap between the earnings yield and the bond yield relative to the level of the bond yield. Both VG1 and VG2 are also limited by the fact that positive and negative gaps of the same magnitude cancel out in the average, thus concealing deviations from the model's proposed equilibrium. Therefore, VG3 measures the average absolute value of the monthly gaps, and VG4 measures the average absolute value of the monthly gaps relative to the level of the bond yield. These four valuation gaps for all 20 countries are displayed on Exhibit 4.
VG1 seems to indicate that deviations from equilibrium are not very large overall. VG2, however, indicates that these gaps are far from negligible when measured relative to the level of the bond yields. VG3 and VG4 give an even better picture of these substantial gaps; the latter, in particular, reveals substantial departures from the model's proposed equilibrium, virtually all of them well above the 10% fair value range, and over 36% on average. Therefore, even if the Fed model is not thought of as a precise valuation tool but only as one that provides a fair value range, the data shows that departures from equilibrium are much larger than what can be reasonably expected from an accurate model.
Exhibit 4: Valuation Gaps
This exhibit shows four valuation gaps based on forward earnings. VG1 follows from expression (4), VG2 from expression (5), VG3 from expression (6), and VG4 from expression (7 
Unit Roots and Cointegration
The correlations between earnings yields and bond yields reported in Exhibit 2 seem to suggest that the Fed model is a good description of the relationship between these two variables in many countries. However, it is well known that in the presence of nonstationary variables correlations are a misleading indicator of the strength of the relationship between them; the proper econometric framework is that of cointegration.
Beginning then from the Fed model expressed as P/E=1/Y, the first step is to determine whether these variables follow a random walk. The second and third columns of Exhibit 5 report the test statistics of augmented Dicky-Fuller (ADF) tests for a unit root in ln(P/E) and ln(1/Y).
At the 5% level of significance, these tests reveal the existence of a unit root in both variables in all countries (the only very marginal exceptions being P/E ratios in Spain and inverse bond yields in Austria). In other words, both P/E ratios and inverse bond yields follow a random walk and, therefore, correlation analysis is largely meaningless. So much for supporting the Fed model with correlations such as those reported in Exhibit 2.
Exhibit 5: Unit Roots and Cointegration
This exhibit shows the results of tests for a unit root and cointegration. The fourth and fifth columns of Exhibit 5 report the test statistics of ADF tests on the first difference of ln(P/E) and ln(1/Y). At the 5% level of significance, these tests reveal that both variables in all countries become stationary after differencing (the only very marginal exception being inverse bond yields in Portugal). In other words, P/E ratios and inverse bond yields are all integrated of order 1.
The validity of the Fed model within a cointegration framework can be assessed in two slightly different ways. 17 First, note that if the model properly describes the relationship between P/E ratios and bond yields, then it must be the case that the variable FM = ln(P/E)-ln(1/Y) is stationary around a 0 mean. The sixth column of Exhibit 5 shows the test statistics of ADF tests for a unit root on FM. At the 5% level of significance, these numbers show that this variable has a unit root (and is therefore nonstationary) in all countries with only two exceptions, Ireland and New Zealand.
Second, and perhaps more straightforward, the last column of Exhibit 5 shows the test statistics of Engle-Granger cointegration tests between P/E ratios and inverse bond yields. At the 5% level of significance, these numbers show that the null hypothesis of noncointegration is rejected in only two countries, again Ireland and New Zealand.
Only in these two countries, then, it makes sense to test the hypotheses λ 0 =0 and λ 1 =1 in the regression ln(P/E) t = λ 0 + λ 1 ⋅ln(1/Y) t + ε t , where ε t is an error term. As discussed above, the Fed model does not posit just a correlation between P/E ratios and inverse bond yields but an equality between them, which in turn imposes the λ 0 =0 and λ 1 =1 restrictions on the regression above. Exhibit 6 shows the estimation for both countries. At the 5% level of significance, the equality between P/E ratios and inverse bond yields is rejected in Ireland but not in New Zealand. In short, then, despite the rather high correlations displayed on Exhibit 2, a proper analysis (given the characteristics of the variables involved) leads to the conclusion that the Fed model properly describes the relationship between P/E ratios and bond yields in only 1 of the 20 countries considered. Two out of three ain't bad, but 1 out of 20 certainly is.
Exhibit 6: Hypothesis Testing

The Fed Model and Expected Returns
As discussed above, practitioners widely use the Fed model both to assess the level of the stock market and to adjust the proportions of stocks and bonds in response to short-term conditions (TAA). In order to be a valuable tool for these purposes, however, it should be the case that deviations from the model set in motion corrective mechanisms that eventually restore the equilibrium. If that were the case, then deviations from the Fed model should provide useful information to forecast stock returns.
The relationship between the Fed model and real stock returns can be explored by estimating the regression
where R t+60 denotes the annualized real stock return 5 years (60 months) forward, u t is an error term, and t indexes months. 18 Note that (8) asks whether deviations from the Fed model in month t are useful to forecast real stock returns over the following 60 months. Note, also, that according to the Fed model β 1 is expected to be negative; that is, the more expensive stocks are relative to bonds (the larger P/E with respect to 1/Y), the lower real stock returns are expected to be.
It is also important to determine whether the P/E ratio by itself outperforms the Fed model as a tool to forecast real stock returns. This can be explored by comparing the results from (8) to those from the regression
where v t is an error term. Note that (9) asks whether P/E ratios are useful to forecast real stock returns 5 years forward. Note, also, that γ 1 is expected to be negative, indicating that the more expensive stocks are, the lower real stock returns are expected to be.
The results of all estimations are shown in Exhibit 7. Panel A shows that β 1 has the wrong sign in 12 of the 20 countries considered, being significant (at the 5% level) in 8 of these cases. In fact, in only 4 of the 20 countries β 1 is significant and has the expected sign. In one of these countries (New Zealand) the R 2 is under 0.10, in two countries (Austria and the Netherlands) the R 2 is under 0.20, and in the remaining country (the US) the R 2 is just above 0.50. In other words, the Fed model as a tool to forecast real stock returns seems to be relevant almost exclusively in the US.
However, this success is not only limited by the fact that the Fed model performs poorly in most countries. It is also limited by the fact that in most countries the Fed model is clearly outperformed by the forecasting ability of the P/E ratio. In fact, Panel B shows that γ 1 has the expected sign in 18 of the 20 countries, and is significant (again at the 5% level) in 15 of these cases. The average R 2 in the 15 countries in which γ 1 has the expected sign and is significant is 0.30. 18 Nominal stock returns for all countries are calculated using MSCI total return indices (which include both capital gains and dividends). Inflation rates for all countries are calculated using consumer price indices. 19 Contrary to this result, Asness (2003) 
Preliminary Analysis
Exhibit 8, just as Exhibit 3 in the previous section, shows the same 20 countries included in the analysis in the first column and the date in which the analysis begins for each country in the last column; data for all countries covers the period between that date and Jun/2005. The exhibit also shows, for all countries, the average (trailing) earnings yield and average (10-year) government bond yield, the correlation between them, the difference between them, and a test statistic for the difference in means, all of them over each country's whole sample period.
Exhibit A5 in the appendix shows graphs depicting (trailing) earnings yields and bond yields for all countries over their own sample period.
Exhibit 8: Preliminary Analysis
This exhibit shows trailing earnings yields (E/P), 10-year government bond yields (Y), and correlations between them (Rho), calculated between the beginning of data coverage (indicated in the last column) and Jun/2005. E/P and Y represent averages over each country's whole sample period. E, P, and E/P are based on benchmark stock market indices in local currency. DM is the test statistic for a difference-in-means test; the asymptotic critical value at the 5% level of significance is ±1.96. Yield data for Finland and Japan are based on 5-year and 7-year government bond yields, respectively. The correlations between trailing earnings yields and bond yields are in some cases higher and in some cases lower than those reported in Exhibit 3 (based on forward earnings yields). The largest differences in correlations between the two exhibits correspond to Japan (from -0.50 to 0.63), Portugal (from 0.84 to 0.09), and the US (from 0.74 to 0.10). Still, as discussed before, these correlations say little about the empirical merits of the Fed model. First, the model poses an equality, not just a correlation, between earnings yields and bond yields; and second, correlations are largely meaningless when the underlying variables are random walks.
Exhibit 8 also shows the difference between the mean earnings yield and the mean bond yield for all countries over their own sample period and a test for the difference between these two means. At the 5% level of significance, the equality between these means is rejected in 17 of the 20 countries considered, thus adding to the evidence against the Fed model.
Valuation Gaps
As discussed above, beginning from the idea that the Fed model is not an exact valuation tool but rather one that provides a fair value range (with boundaries of ±10%), an analysis of valuation gaps is a better way to assess the departures from the equilibrium proposed by this model. The four valuation gaps that follow from expressions (4)- (7) are reported for all 20 countries in Exhibit 9.
Exhibit 9: Valuation Gaps
This exhibit shows four valuation gaps based on trailing earnings. VG1 follows from expression (4), VG2 from expression (5), VG3 from expression (6), and VG4 from expression (7 VG1 and VG2 generally show substantially larger valuation gaps between trailing earnings yields and bond yields than those reported in Exhibit 4 (between forward earnings yields and bond yields). Still, these two measures suffer from the shortcoming discussed above 
Unit Roots and Cointegration
Beginning again from the Fed model expressed as P/E=1/Y, the second and third columns of Exhibit 10 report the test statistics of ADF tests for a unit root in ln(P/E) and ln(1/Y). At the 5% level of significance, these tests reveal the existence of a unit root in trailing P/Es in all countries with the exceptions of Austria, Belgium, New Zealand, Norway, and Sweden; inverse bond yields, on the other hand, have a unit root in all countries. The fact that in these five countries P/E ratios and inverse bond yields are integrated of different order implies a rejection of the Fed model without any further analysis. The fourth and fifth columns of the exhibit report test statistics of ADF tests on the first difference of ln(P/E) and ln(1/Y); at the 5% level of significance, the unit-root hypothesis is rejected for both variables in all countries, indicating that both variables become stationary after differencing.
Exhibit 10: Unit Roots and Cointegration
This exhibit shows the results of tests for a unit root and cointegration. The second through sixth columns show test statistics of augmented Dicky-Fuller tests for a unit root; the asymptotic critical value for these tests at the 5% level of significance is -3.41. The last column shows test statistics for Engle-Granger (non)cointegration tests; the asymptotic critical value for these tests at the 5% level of significance is -3.78. N/A indicates that ln(P/E) and ln(1/Y) have different orders of integration in that country. FM = ln(P/E)-ln(1/Y). As before, the validity of the Fed model within a cointegration framework can be assessed by testing whether the variable FM = ln(P/E)-ln(1/Y) is stationary around a 0 mean, or by running Engle-Granger cointegration tests on P/E ratios and inverse bond yields. The sixth column of Exhibit 10 shows the test statistics of ADF tests for a unit root on FM; at the 5% level of significance, these numbers show that this variable has a unit root (and is therefore nonstationary) in all countries. The last column of Exhibit 10 shows the test statistics of EngleGranger cointegration tests between P/E ratios and inverse bond yields; at the 5% level of significance, these numbers show that these two variables are cointegrated in no country of the 20 considered.
In short, then, the longer-term results of the cointegration analysis based on trailing earnings are even more damning than those discussed above based on forward earnings. The restrictions imposed by the Fed model on trailing P/E ratios and bond yields are rejected in every country considered. Or, put differently, the Fed model does not properly describe the relationship between P/E ratios and bond yields in any of these 20 countries.
The Fed Model and Expected Returns
Although the Fed model based on trailing earnings seems to be the same empirical failure as that based on forward earnings, it may still be the case that deviations from its proposed equilibrium set in motion corrective mechanisms useful to forecast real stock returns. As before, this can be explored by estimating the regression in (8), in which β 1 is expected to be negative.
And also as before, it is important to determine whether the P/E ratio by itself outperforms the Fed model as a tool to forecast real stock returns. This can be explored by estimating the regression in (9), in which γ 1 is expected to be negative. The results of these estimations are shown in Exhibit 11.
Panel A of Exhibit 11 shows that β 1 has the wrong sign in 12 of the 20 countries considered, being significant (at the 5% level) in 7 of these cases. In only 5 of the 20 countries considered β 1 is significant and has the expected sign. In all these countries (Japan, Netherlands, Portugal, the UK, and the US) the R 2 is under 0.11.
As was the case before, the P/E ratio outperforms the Fed model as a tool to forecast real stock returns. Panel B of Exhibit 11 shows that γ 1 has the expected sign in 15 of the 20 countries considered, and is significant (again at the 5% level) in 11 of these cases. The average R 2 in the 11 countries in which γ 1 has the expected sign and is significant is 0.23.
Finally, in no country the Fed model outperforms the P/E ratio as a tool to forecast real stock returns in the sense of having a higher explanatory power (measured by the R 2 ) and at the same time β 1 having the expected sign. As far as this article is concerned, that is the last nail in the coffin of the Fed model. and meet the restrictions imposed by the Fed Model. Finally, P/E ratios by themselves outperform the Fed model as tool for forecasting real stock returns in 18 of the 20 countries considered when P/E ratios are based on forward earnings, and in every country when P/E ratios are based on trailing earnings.
Perhaps the Fed model is too restrictive by imposing not just a relationship but an equality between earnings yields and bond yields. Perhaps what really matters is that there is some positive relationship between these two variables; or, similarly, some negative relationship between the stock market P/E ratio and government bond yields. But the data questions even that. In fact, a casual look at the long-term trends of earnings yields and bond yields in Exhibit A5 says much about the very weak (if any) relationship between these variables.
However, most practitioners do seem to believe that the stock market P/E ratio and government bond yields are negatively related. Is it possible that they have simply surrendered to the conventional wisdom? After much reflection, Modigliani and Cohn (1979) conclude that it is, that most practitioners are unable to see through the veil of inflation. Still, the real puzzle is that although practitioners seem to believe in the Fed model, this belief does not seem to be reflected in market prices. That is, ultimately, what the evidence in this article shows.
Galbraith also wrote that the "… fatal blow to the conventional wisdom comes when the conventional ideas fail signally to deal with some contingency to which obsolescence has made them palpably inapplicable. This, sooner or later, must be the fate of ideas which have lost their relation to the world." 22 Perhaps this is the reason why the so-called Fed model was never officially endorsed by the Fed.
22 Galbraith (1998) , chapter 2 (The Concept of Conventional Wisdom), page 11. S e p -8 8 S e p -8 9 S e p -9 0 S e p -9 1 S e p -9 2 S e p -9 3 S e p -9 4 S e p -9 5 S e p -9 6 S e p -9 7 S e p -9 8 S e p -9 9 S e p - 
